THE genus Neoglyptatelus and its type species Neoglyptatelus originalis were established on a small fragment of dorsal carapace, isolated osteoderms and various postcranial bones (Carlini et al., 1997) from the middle Miocene of the La Venta Formation in Colombia (Madden et al., 1997) . A small maxilla and mandible were included, with doubt, in the hypodigm because there was no clear association between these specimens and the diagnostic carapace material; unfortunately, these specimens were not described (Carlini et al., 1997) . Vizcaíno et al. (2003) assigned several isolated osteoderms from the late Miocene of Uruguay to this genus.
Later, Villarroel and Clavijo (2005) founded a new species, Neoglyptatelus sincelejanus, from the middle or late Miocene of Colombia, on a partial carapace and a fragment of caudal armor. The genus was also recorded in the late Miocene age from Acre, Brazil (Cozzuol, 2006) .
Neoglyptatelus was assigned by Carlini et al. (1997) to the Glyptatelinae, a poorly defined group widely believed to include the basalmost glyptodonts (Hoffstetter, 1958) . It was characterized by showing, on the external surface of the osteoderms, the main figure displaced towards the posterior edge and the presence of lobulated teeth, similar to those of other glyptodonts, but without central hard osteodentine crests. The type genus of Glyptatelinae is the poorly known Glyptatelus Ameghino, 1897, from the late Eocene to late Oligocene of Bolivia and Argentina (McKenna and Bell, 1997) . According to Ameghino (1902) , the type specimen (MACN-A 52-356) of Glyptatelus included osteoderms and teeth. However, the teeth were consistently reassigned to Pseudoglyptodon Engelmann, 1987, an unusual Folivora (sloth) with glyptodont-like teeth (Wyss et al., 1994; McKenna et al., 2006) . Other taxa recognized by McKenna and Bell (1997) as belonging to Glyptatelinae are Clypeotherium Scillato-Yané, 1977 , from the late Eocene to late Oligocene of Bolivia and Argentina; Lomaphorelus Ameghino, 1902 , from the Eocene of Patagonia (considered nomen dubium by Vizcaíno et al., 2003) ; and the late Pliocene-late Pleistocene Pachyarmatherium Downing and White, 1995, from USA (Downing and White 1995) , Brazil (Porpino et al., 2009 ), Perú, (Martinez et al., 2008; Martinez and Rincón, 2010) , Uruguay (Bostelmann et al., 2008) , and Venezuela (Rincón and White, 2007) . Pachyarmatherium, which is quite similar to Neoglyptatelus, was recently positioned by Porpino et al. (2009 Porpino et al. ( , 2010 out of glyptodonts, as the sister group of Pampatheriidae + Glyptodontia.
Considering the material so far described, the principal feature that Neoglyptatelus shares with the remaining Glyptatelinae is the posterior displacement of the main figure on the external surface of the carapace osteoderms. However, this feature is also present in the other glyptodonts, such as Parapropalaehoplophorus Croft et al., 2007 and Paraeucinepeltus González-Ruiz et al., 2011 , and some portions of the carapace of Propalaehoplophorus Ameghino, 1887a . All this casts doubts on the assignment of Neoglyptatelus to the Glyptatelinae and on the validity of this subfamily.
Herein, we describe a new specimen belonging to a new species of Neoglyptatelus from the Miocene of Uruguay. The excellently preserved exoskeleton and some associated postcranial elements assignable to this taxon shed new light on the affinities of Neoglyptatelus and on the evolution of the pattern of carapace mobility among cingulates.
GEOLOGICAL SETTING
The fossil-bearing strata are located in southwestern Uruguay (San José Department; 34º 34' S; 56º 58' W) in exposures located on the coastal cliffs and littoral platform of Río de La Plata (Fig. 1) . There, the lithostratigraphic units recognized from the base to the top are the Camacho (late Miocene), the Raigón (Pliocene and Pleistocene) and the Libertad (Pleistocene) Formations (Bossi and Navarro 1991; Tófalo et al., 2009) . The first two units yield many vertebrate fossils, including a variety of cingulates, ground sloths, rodents and notoungulates. The remains hereby described were found in sediments of the Camacho Formation. This Formation is the representation, in Uruguay, of an extended, late Miocene, eustatic event regionally known as the Paranean transgression or Paranean Sea. In the San José Department, this includes facies related to the regressive phase characterized as estuarine and/or paralic environments. The fossil assemblage of the unit comprises terrestrial and fresh-water vertebrates in association with marine invertebrates and ichnofossils (Ubilla et al., 1990; Perea et al., 1996; Sprechmann et al., 2000; Perea 2005 (Bostelmann and Rinderknecht, 2010; Brandoni 2013; Perea et al., 1994; Perea 2005; Perea et al., 2013; Rinderknecht et al., 2011; Vizcaíno et al., 2003) . 40 Sr/ 39 Sr dated levels of the Paraná Formation and its southern correlative, the Puerto Madryn Formation, render a late Miocene 9.5 Ma -10 Ma (Tortonian) age for the top of the Paranean Sea in Argentina (Scasso et al., 2001) .
MATERIAL AND METHODS
A cladistic analysis was conducted using TNT 1.5 (Goloboff and Catalano, 2016) to assess the phylogenetic relationships of Neoglyptatelus within Glyptodontia (sensu Fernicola, 2008) , taking into consideration that this taxon had been previously assigned to this group (Carlini et al., 1997; McKenna and Bell, 1997) . The data matrix includes 19 taxa and 167 morphological characters (Supplementary appendix 1, 2, and 3). These latter correspond to 84 craniodental characters from Fernicola (2008) , three of which were originally proposed by Gaudin and Wible (2006) ; 83 postcranial characters, 60 of which based on three previous studies (Porpino et al., 2009 (Porpino et al., , 2010 Fernicola and Porpino, 2012) Engelmann, 1987 , Stromaphorus Castellanos, 1926 , Hoplophractus Cabrera, 1939 and Eosclerocalyptus Ameghino, 1919 ; and Urotherium Castellanos, 1926 (Glyptodontoidea) .
Recently, Zurita et al. (2017) synonimized Urotherium antiquum Ameghino, 1888 with Plohophorus figuratus Ameghino, 1887b based, among others, on the study of , specimens which were assigned to both taxa, respectively. However, both specimens had been included in previous phylogenetic studies (Fernicola, 2008; Porpino et al., 2010; Fernicola and Porpino, 2012) Wagler, 1830) and one pampathere (Pampatherium Gervais and Ameghino, 1880) .
With respect to the taxonomy of Pachyarmatherium, we follow Oliveira et al. (2013) , who claim that an exhaustive review of the species P. tenebris and P. brasiliensis is necessary before definitively accepting the synonymy proposed by Martinez and Rincón (2010) and Valerio and Laurito (2011) .
As noted by Oliveira et al. (2013) , the type specimens of both species show some differences, as evidenced by a superficial comparison of their respective diagnoses; yet, the available samples for South American species of Pachyarmatherium are small so the discovery of more complete and abundant material would be crucial for a better assessment of their potential synonymy.
All measurements were taken to the nearest 0.1 mm using a digital calliper. Unless otherwise indicated, we use the term osteoderm to denote the bony components of the carapace, and the term scale for the keratinous portion of such components (Krmpotic et al., 2009; Vickaryous and Hall, 2006; Hill, 2006 (Rincón et al., 2009 , Solór-zano et al. 2015 , in the late Pleistocene of Venezuela and
Perú (Rincón and White, 2007; Martinez et al., 2008; Martinez and Rincón, 2010) , in the middle-late? Miocene of Colombia (Madden et al., 1997) , in the late Pleistocene to early Holocene of Brazil (Porpino et al., 2009; Oliveira et al., 2009) , in the late Miocene of Brazil (Cozzuol (2006) , and in the late Miocene (Vizcaíno et al., 2003) and the Quaternary of Uruguay (Bostelmann et al., 2008) . Unfortunately, during preparation, it was necessary to apply a consolidant on the internal surface of the pelvic shield so that the thickness measurements were compromised.
Except for a small area, in which they are strongly convex, the figures in the external surface of the osteoderms are smooth and mostly flat to slightly convex ( Articulation area. This area is formed by the two posteriormost transverse rows of osteoderms of the scapular shield that overlap the first two anteriormost transverse rows of the pelvic shield. Regarding the scapular shield ( Fig. 3 .5-6), the penultimate row is almost complete whereas the last row is represented by three osteoderms only (Fig. 3.5 ). In internal view (Fig. 3.6 ), the posterior third of the osteoderms of the penultimate row and the anterior half of the osteoderms of the last row thin towards their contact zone and delineate a concave area (Fig. 3.6 ). The posterior half of the osteoderms of the last row is convex so that their anteroposterior axis shows a concavo-convex profile. With respect to the pelvic shield, only the left side of the first row is preserved; the second row is almost complete (Fig. 3.1-2 ).
The preserved portion of the first row is formed by two part is rectangular, concave, and with its major axis oriented dorsoventrally. As in Pachyarmatherium and glyptodonts, the neck of the calcaneum is relatively short compared to that of armadillos and pampatheres.
Astragalus. The astragalus (Fig. 6. 1 as in glyptodonts. In distal view, there is a wide canal for the tendon of peroneus longus and two articular facets to metatarsals IV and V. This latter facet is more distally positioned than the former. In medial view, the facet for the navicular is rectangular and slightly concave. Next to it, there is a subtriangular and concave facet for the lateral cuneiform.
Cuneiforms. The medial cuneiform presents, cranially, a wide and deep sulcus for the tendon of peroneus longus.
Distally, the articular facet for metatarsal I is strongly concave. Proximally, the facet for the navicular is notched; medial to it, there is a circular facet for metatarsal II. 
Phylogenetic Analysis
One single most parsimonious tree was obtained by the maximum parsimony analysis (Tree Length=367; CI=0.62; RI=0.74; Fig. 7 ). According to this hypothesis, the phylogenetic relationships among the glyptodonts are the same as those obtained by Fernicola (2008) , Porpino et al., (2009 Porpino et al., ( , 2010 and Fernicola and Porpino (2012) ; however, in some nodes, new synapomorphies are recorded, whereas in others some previous unambiguoussynapomorphies become ambiguous.
In Node I is supported by two unambiguous synapomorphies previously found by Fernicola (2008; 45:2 and 46:2) .
The Glyptodontoidea (node J) is supported by three synapomorphies. Two of these were previously found by Fernicola (2008; 15:0 and 25:0) , and one was previously found Porpino et al. (2010; 93:1) . The Glyptodontoidea are composed of two clades: the Panochthidae (node K) and one group (node M) formed by Urotherium as a sister group of Glyptodontidae (Node M). In the first, Neosclerocalyptus is placed as the sister group to Hoplophorus + Panochthus in node L (Panochthidae sensu Fernicola, 2008) , which is supported by 14 unambiguous synapomorphies of which eleven were found by Fernicola (2008: (2:3, 29:2, 31:2, 45:1, 46:3, 53:1, 54:1, 55:2, 58:1, 73 :1 and 77:1) and three were found by Porpino et al. (2009: 85:1, 87:1, and 116:1) . Three characters were resolved as synapomorphies of this clade in Porpino et al. (2010) ; yet, in this study, they do not present such status: character 117 from Porpino et al. (2010)- angle between the major axis of the ectal facet and the long axis of the calcaneum-has a greater variability than that which had been previously found and has thus become non-informative. Character 135 corresponds with the character 129 from Porpino et al. (2010) . In this case, the character is solved as an ambiguous synapomorphy. Finally, character 140 corresponds to a modification of character 131 from Porpino et al. (2010) , which included a new state and reformulation of the previous ones. In this new scheme, the assigned states are not resolved as a synapomorphy of this node.
The second group (node M), formed by Urotherium as sister group of Glyptodontidae (Node N), is supported by one unambiguous synapomorphy found by Fernicola (2008; 74:2) . Urotherium is characterized by two synapomorphies found by Fernicola (2008: 26:4 and 70:0) , and one found by Fernicola and Porpino (2012; 163:3) . The Glyptodontidae is supported by two unambiguous synapomorphies found by Fernicola (2008; 81:3 and 83:0) ; within this clade, Plohophorus is characterized by one apomorphy found by Fernicola and Porpino (164:2) , and the monophyletic group Doedicurus + Glyptodon (node O) is supported by four unambiguous synapomorphies found by Fernicola (2008: 41:1, 77:1, 79:2, and 80:0).
DISCUSSION

Carapace structure and movement
The can be recognized (Ameghino, 1889; Scott, 1903-04; Engelmann, 1985) . Finally, regarding Pachyarmatherium, and according to Downing and White (1995) 
Phylogenetic considerations: are glyptatelines glyptodonts?
The expanded matrix used in this paper not only provides a test for the position of the Neoglyptatelus but also allows the reevaluation of the broad phylogenetic relationship of glyptodonts. In this regard, the internal relationships within Glyptodontia are identical to those obtained by Porpino et al. (2010) and Fernicola and Porpino (2012) ( Fig. 7) .
With respect to Neoglyptatelus, our phylogenetic analysis shows that this taxon, like Pachyarmatherium (see also Porpino et al., 2009) , is not a glyptodont (Fig. 7) . This raises an important question: are the remaining taxa, which had been previously assigned to Glyptatelinae, glyptodonts?
This is quite an elusive problem as these taxa are based on scarce material-the very reason for their exclusion from our matrix and that of previous studies, except for that of Croft et al., (2007) . However, these latter authors included only a single external group, Pampatheriidae, which implies the assumption that the Glyptatelinae were glyptodonts.
As we claimed earlier, Lomaphorelus, which was previously regarded as a member of Glyptatelinae, is in fact a nomen dubium (Vizcaíno et al., 2003) , so that the question exclusively Similarly, thick osteoderms, for instance, are typical of glyptodonts and are homoplastic between these latter and Pachyarmatherium (Porpino et al., 2009) and, taking into consideration the results of our phylogenetic analysis, Neoglyptatelus. A posteriorly displaced main figure is also found in some basal glyptodonts such as Propalaehoplophorus (in some osteoderms; see Scott, 1903) and Parapropalaehoplophorus (in all known osteoderms; see Croft et al., 2007) , as well as in different armadillos (e.g., Dasypus), and likely represents a plesiomorphic condition (see also Croft et al., 2007) . Therefore, concerning the external morphology of the available osteoderms-the only known elements for
Glyptatelus and Clypeotherium-there is no clear evidence allying these genera with glyptodonts, nor is there a potential synapomorphy to suggest the recognition of Glyptatelinae (minimally represented by Glyptatelus + Clypeotherium) as a clade. However, there are histological characters in osteoderms of Glyptatelus that are more similar to those of glyptodonts (thinner superficial and deep layers of compact bone; Carlini et al., 2008) than to those of Pachyarmatherium and Neoglyptatelus, which present osteoderms with a dasypodid-like histology (e.g., thicker superficial and deep layers of compact bone; see Carlini et al., 2008 and Da Costa Pereira et al., 2014) . These histological features are the best evidence to date, suggesting that at least Glyptatelus could represent an earlier glyptodont rather than being a member of another cingulate lineage.
Paleobiogeographic implications
The genus Pachyarmatherium is widely represented in
America by three species. Pachyarmatherium leiseyi Downing and White, 1995, the type species, has been recorded in North
America from the late Pliocene to the Early Pleistocene of Florida and in the late Pliocene of South Carolina (Downing and White, 1995 and Hulbert, 2001) , in the late Blancanearly Irvingtonian of Central America (Laurito et al., 2005, Laurito and Valerio 2012) and in the Plio-Pleistocene of Venezuela (Rincón et al., 2009 , Solórzano et al. 2015 . In South America, the species Pachyarmatherium tenebris has been recorded in the late Pleistocene of Venezuela and Perú (Rincón and White, 2007; Martinez et al., 2008; Martinez and Rincón, 2010 ) while a different species-Pachyarmatherium brasiliense Porpino, Fernicola and Bergqvist, 2009-has been proposed for the late Pleistocene to early Holocene of Brazil (Porpino et al., 2009; Oliveira et al., 2009) (Woodburne, 2010 , O'Dea et al., 2016 . The presence of Pachyarmatherium leiseyi in the three subcontinents and the existence of P. tenebris and P.
brasiliensis in South America supported the hypothesis that the first species migrated towards the north during the Plio-Pleistocene, when terrestrial connections were stable and broad (Woodburne, 2010; O'Dea et al., 2016) .
CONCLUSIONS
The new species, Neoglyptatelus uruguayensis, has osteoderms with smaller foramina and narrower sulci than in 
